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VENTRAL POSTERIOR COMPLEX OF THE THALAMUS (VP) 
 
 
Beth M. Solan, Lydia L. Ng and John A. Morris 
Introduction 
This report contains a gene expression summary of the ventral posterior complex of the thalamus (VP), derived from the Al-
len Brain Atlas (ABA) in-situ hybridization (ISH) mouse data set.  The structure’s location and morphological characteris-
tics in the mouse brain are described using the Nissl data found in the Allen Reference Atlas.  Using an established algo-
rithm, the expression values of the VP were compared to the values of the macro/parent-structure, in this case the thala-
mus, for the purpose of extracting regionally specific gene expression data. The highest ranking ratios were then manu-
ally curated and verified.  The 50 Select Genes were compiled for expression characterization.  The experimental data 
for each gene may be accessed via the links provided; complementary sagittal data may also be accessed using the 
ABA. Correlation between gene expression in the VP and the rest of the brain, across all genes in the coronal dataset 
(~4300 genes), were derived computationally and are presented below.  A gene ontology table (derived from DAVID Bio-
informatics Resources 2007) is also included, highlighting possible functions of these 50 Select Genes.  
 
To read more about how the 50 Select Genes list is derived, please refer to the Fine Structure Annotation white paper. 
 
 
Allen Reference Atlas Coronal Levels: 65-80 
Allen Reference Atlas Sagittal Levels: 9-19; 21 
Shown below is a plate from the Allen Reference Atlas, depicting the VP (level 69):  
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Description of Structure: 
LOCATION and STRUCTURAL ANATOMY:  
The hierarchical relationship within the brain is depicted below in the structure legend.  The Allen Reference Atlas (based on Nissl-
stained sections scanned at 10X) was the primary resource for the following descriptions. 
 
For additional information please refer to the Allen Reference Atlas white paper. 
BrainInfo houses a search engine that allows searches for structure name aliases. 
     The ventral posterior complex of the thalamus (VP) is a substructure of the sensory-motor re-
lated portion of the thalamus.  This structure is comprised of the ventral posterolateral nucleus of 
the thalamus (VPL); the parvicellular part of the ventral posterolateral nucleus of the thalamus 
(VPLpc),  the ventral posteromedial nucleus of the thalamus (VPM) and the parvicellular part of 
the ventral posteromedial nucleus of the thalamus (VPMpc).   
     In the coronal plane, the VP emerges most rostrally at the same level that the hippocampus 
emerges, and remains visible for approximately 1.5mm, until just prior to the ventral hippocampal 
separation and the division of the corpus callosum.  The VPL lies directly medial to the reticular 
nucleus of the thalamus (RT).  It abuts the RT until the external medullary lamina of the thalamus 
(em) emerges and disjoins the RT from the VPL, after which it remains medial to, but separated 
from, the RT.  Throughout the length of the VP, the VPL is bounded medially by the VPM.  At the 
point that the medullary lamina becomes evident, the parvicellular portions of the VPL and VPM 
emerge, ventral and medial to their parent nuclei.  These two parts of VP span only about 
0.400mm. 
     From the sagittal perspective, the lateral aspect of the VP can first be visualized at a level just 
prior to the emergence of the olfactory bulb and remains present until the midline (VPMpc).  In 
this plane, the VP is in the rostral portion of the thalamus just caudal to the RT.  The VPL  
immediately borders the RT caudally and the VPM lies immediately caudal to the VPL. 
     The cells within this structure are primarily small to medium cells, many are dark staining, with 
a higher density of cells within the VPM compared to the VPL. 
 
The appearance and location of the VP can be appreciated on the following two pages.  Nissl-
stained sections and Allen Reference Atlas plates reveal the cytoarchitecture and extent of the 
VP, and its location in relation to surrounding structures.   
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Atlas and Nissl: 
Coronal: 
Rostral Caudal 
Nissl 
Reference 
Atlas 
Level 65 Level 70 Level 75 Level 80 
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Atlas and Nissl: 
Sagittal: 
Rostral Caudal 
Nissl 
Reference 
Atlas 
Level 9 Level 14 
 
Level 19 
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In-Situ Hybridization Expression Patterns of 50 Select Genes: 
  
 This survey of the 50 Select Genes showed mostly widespread expression patterns through-
out the entire VP.  There was a small number of genes in this list that distinguished the VPM from 
the VPL, but none that delineated the VPMpc or VPLpc with enriched expression.  In the three 
genes that did show a differentiated pattern between the VPM and VPL, it was the VPM that was 
enriched, showing a higher density expression pattern compared to the VPL.  The borders of the VP 
and its nuclei are not very clear and tend to blur somewhat with the regions surrounding them.  The 
division between the VPL and VPM in general are easier to identify in comparison to the borders of 
the VPLpc and VPMpc, which are not clearly demarcated in either Nissl-stained sections or by ISH 
gene expression.  
The ISH data presented below presents the anatomical and cytoarchitectural characteristics of the VP in the context of actual gene 
expression.  In addition to presenting molecularly defined borders, ISH gene expression patterns also aid in phenotyping cell popula-
tions that otherwise can not be differentiated on purely morphological grounds.  The 50 genes in this section were selected based on 
a mathematical algorithm to identify gene expression patterns that allow selective identification of the VP.  The gene expression pat-
terns were then verified manually.  As such, these genes do not represent the only genes found in this structure, genes specific to this 
structure, or genes expressing at the highest level within this structure. 
 
Please refer to the protocol in the Data Production Processes white paper. 
To read about heat map conversion, refer to the Informatics Data Processing white paper.  
The expression data subsequently presented can be further explored, in coronal and sagittal planes, at brain-map.org.   
Cellular density expression key Cellular intensity expression key 
None No expression No color Very low intensity 
Sparse Very few cells expressing Blue Low intensity 
Scattered Less than 10% of cells expressing in scattered pattern Green Medium intensity 
Medium 10-80% of cells expressing Yellow High intensity 
High Greater than 80% of cells expressing Red Very high intensity 
ISH DATA  The Allen Institute ISH images below were selected to highlight various expression patterns of the VP. 
ISH 
LOC433228 
Coronal: 
Selective, widespread expression pattern seen within the VP. 
Heat map 
LOC433228 
Coronal: 
Medium-high density and medium intensity expression pattern. 
 
 
 
 
 
 
 
 
 
 
 
 
To view heat map at brain-map.org, right click on an ISH image and select “Show Expression Analysis.”  
Ventral posterior complex of the thalamus Ventral posterior complex of the thalamus 
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ISH 
LOC433228 
Sagittal: 
The extent of the VP is revealed with this widespread expression 
pattern. 
Heat map 
LOC433228 
Sagittal: 
Medium-high density and medium intensity expression pattern. 
 
 
ISH 
Eps8l2 
Coronal: 
Differential expression separates the ventral posteromedial nu-
cleus from the ventral posterolateral nucleus within the VP. 
Heat map 
Eps8l2 
Coronal: 
Medium-high density and intensity can be seen in the ventral pos-
teromedial nucleus, whereas scattered density with medium-high 
intensity is seen in the ventral posterolateral nucleus.  
 
ISH 
Eps8l2 
Sagittal:   
The image presented below shows VPM in relation to the VPL in 
the sagittal plane.  
Heat map 
Eps8l2 
Sagittal:   
Medium-high density and intensity in the VPM compared to scat-
tered density medium-high intensity in the VLP. 
Ventral posterior complex of the thalamus 
Ventral posteromedial 
nucleus of the thalamus 
Ventral posterolateral 
nucleus of the thalamus 
Ventral posteromedial 
nucleus of the thalamus 
Ventral posterolateral 
nucleus of the thalamus 
Ventral posteromedial 
nucleus of the thalamus 
Ventral posterolateral 
nucleus of the thalamus 
Ventral posteromedial 
nucleus of the thalamus 
Ventral posterolateral 
nucleus of the thalamus 
Ventral posterior complex of the thalamus 
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50 SELECT GENES: 
This gene list was generated by manual curation of an algorithmically derived list that compared gene expression values of  
VP to those of the thalamus.  Categories of expression are subjectively grouped by relative expression characteristics.  
         Curation of 50 Select Genes List: January 2008 
Number Gene Symbol Gene Name Expression Pattern 
1 Tspan11 tetraspanin 11 Medium-low density and intensity 
2 Tpd52l1 tumor protein D52-like 1 Medium density and intensity 
3 LOC433228 hypothetical gene supported by AK082257 Medium-high density and medium intensity 
4 Camk1d 
calcium/calmodulin-dependent protein 
kinase ID Medium-high density, medium intensity 
5 Crim1 
cysteine rich transmembrane BMP regula-
tor 1 (chordin like) Medium-high density, low intensity 
6 Atp11c Atpase, class VI, type 11C Medium density, high intensity 
7 Cacnb4 
calcium channel, voltage-dependent, beta 4 
subunit High density, low intensity 
8 Fstl4 follistatin-like 4 Medium density, medium-low intensity 
9 TC1517215 TIGR MGI TC1517215 High density, medium intensity 
10 AA536743 expressed sequence AA536743 High density, medium intensity 
11 Hexim1 hexamethylene bis-acetamide inducible 1 High density, medium intensity 
12 Rab37 RAB37, member of RAS oncogene family High density, and intensity 
13 Pde7b phosphodiesterase 7B High density, medium intensity 
14 6330505N24Rik RIKEN cDNA 6330505N24 gene Medium-high density and intensity 
15 Lamb1-1 laminin B1 subunit 1 Medium density and intensity 
16 Trim37 tripartite motif protein 37 Medium-high density, medium-low intensity 
17 Camkk1 
calcium/calmodulin-dependent protein 
kinase kinase 1, alpha Medium density, high intensity 
18 Pak7 p21 (CDKN1A)-activated kinase 7 Medium density, low intensity 
19 Map3k5 
mitogen activated protein kinase kinase 
kinase 5 High density, medium intensity 
20 C230081A13Rik RIKEN cDNA C230081A13 gene High density, medium intensity 
21 Stk38l serine/threonine kinase 38 like High density, low intensity 
22 1700019N12Rik RIKEN cDNA 1700019N12 gene Medium density and intensity 
23 Pdzd8 PDZ domain containing 8 High density, medium-high intensity 
24 Camk4 
calcium/calmodulin-dependent protein 
kinase IV High density, medium-low intensity 
25 Zfp533 zinc finger protein 533 High density and intensity 
26 Apbb2 
amyloid beta (A4) precursor protein-
binding, family B, member 2 High density, medium intensity 
27 Manba mannosidase, beta A, lysosomal High density, medium intensity 
28 2310045A20Rik RIKEN cDNA 2310045A20 gene High density, medium intensity 
29 B930010G24Rik* 
RIKEN cDNA B930010G24 gene (non-
RefSeq) Medium density and intensity 
30 Kcnc3 
potassium voltage gated channel, Shaw-
related subfamily, member 3 Medium-high density and intensity 
31 Fgd3 
FYVE, RhoGEF and PH domain containing 
3 Medium density, low intensity 
32 1600021P15Rik RIKEN cDNA 1600021P15 gene High density and intensity 
33 Lhfp lipoma HMGIC fusion partner High density and intensity 
34 Btbd14a BTB (POZ) domain containing 14A High density, medium-high intensity 
35 Arhgap5 Rho GTPase activating protein 5 Medium-high density, low intensity 
36 mCG147223 AB mCG147223 Medium-high density, medium-low intensity 
37 Gm837 gene model 837, (NCBI) High density, medium-high intensity 
38 Kcnab2 
potassium voltage-gated channel, shaker-
related subfamily, beta member 2 Medium-high density and intensity 
39 Chst8 
carbohydrate (N-acetylgalactosamine 4-0) 
sulfotransferase 8 High density, medium-high intensity 
40 Cdk5r1 
cyclin-dependent kinase 5, regulatory sub-
unit (p35) 1 Medium-high density and intensity 
Widespread Expression Pattern 
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41 Nr2f2 
nuclear receptor subfamily 2, group F, 
member 2 High density, medium intensity 
42 LOC384349 gene model 1399, (NCBI) High density, medium intensity 
43 Homer2 homer homolog 2 (Drosophila) Medium-high density, high intensity 
44 Id2 inhibitor of DNA binding 2 Medium density and intensity 
45 Sptlc2 
serine palmitoyltransferase, long chain 
base subunit 2 High density, medium-high intensity 
46 Cdr2 cerebellar degeneration-related 2 Medium-high density, low intensity 
47 Bok Bcl-2-related ovarian killer protein Medium-high density, medium intensity 
1.Tspan11
 
2.Tpd52l1
 
3.LOC433228
 
4.Camk1d
 
5.Crim1
 
6.Atp11c
 
7.Cacnb4
 
8.Fstl4
 
9.TC1517215
 
10.AA536743
 
11.Hexim1
 
12.Rab37
 
Widespread Expression Pattern 
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25.Zfp533
 
26.Apbb2
 
27.Manba
 
28.2310045A20Rik
 
29.B930010G24Rik*
 
30.Kcnc3
 
31.Fgd3
 
32.1600021P15Rik
 
33.Lhfp
 
34.Btbd14a
 
35.Arhgap5
 
36.mCG147223
 
37.Gm837
 
38.Kcnab2
 
39.Chst8
 
Widespread Expression Pattern 
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40.Cdk5r1
 
41.Nr2f2
 
42.LOC384349
 
43.Homer2
 
44.Id2
 
45.Sptlc2
 
46.Cdr2
 
47.Bok
 
  
Nucleus Specific Expression Pattern 
48 Adamts19 
a disintegrin-like and metallopeptidase 
(reprolysin type) with thrombospondin 
type 1 motif, 19 
Medium-high density, high intensity in the 
VPM; medium density, high intensity in the 
VPL 
49 Adamts2 
a disintegrin-like and metallopeptidase 
(reprolysin type) with thrombospondin 
type 1 motif, 2 
Medium-high density, medium intensity in the 
VPM; medium density, medium-low intensity in 
the VPL 
50 Eps8l2 EPS8-like 2 
Medium-high density and intensity in the VPM; 
scattered density, medium-high intensity in the 
VPL 
48.Adamts19
 
49.Adamts2
 
50.Eps8l2
 
Widespread Expression Pattern 
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Correlated Expression:  
Macro structure: Rostral-> Caudal
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The ABA coronal set contains the majority of genes of known scientific interest, as well as genes exhibiting marked or unique expres-
sion patterns.  A correlation analysis of all available ABA coronal experiments (4376) was performed by comparing an expression 
value of the ventral posterior complex of the thalamus (VP) to expression values in other regions of the brain.  Following image analy-
sis, the data values for each experiment were mapped to a 3-D reference brain at 200µm3 voxel resolution.  Then, each voxel was 
assigned a single expression value based on the product of density and intensity of expression.  Values from all 4376 experiments 
were computed, and the likelihood of co-expression between any two voxels or regions are reported as a Pearson’s correlation coeffi-
cient.   
For the purposes of determining correlated expression between the VP and other brain regions, expression values from all voxels 
within the VP were aggregated to form a single expression value.  Two types of comparisons were then made.  First, the aggregate 
expression values of the VP and those of other anatomically defined regions (~200 structures) were compared within the 3-D refer-
ence brain (structure vs. structure; table below). Second, a color map was then generated to display the correlation between the VP 
and each of the ~53,000 voxels of the reference volume (structure vs. voxel; correlation map on the following page).  
STRUCTURE vs. STRUCTURE 
The expression value of the VP was compared to expression values for all other defined atlas regions.  Degree of correlation is dis-
played as a comparative fraction, with self-correlation = 1.000.  Correlation between the VP and macro/parent-structures are pre-
sented, as well as correlation between the VP and the 25 highest ranking substructures.  (The most highly correlated macro/parent-
structures do not always contain the 25 top most correlated substructures).  Columns match the Allen Reference Atlas palette. 
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      Substructure Correlation
Ventral posterior complex of the thalamus (VP) 1
Ventral group of the dorsal thalamus (VENT) 0.994445
Thalamus, sensory-motor cortex related (DORsm) 0.989269
Paracentral nucleus (PCN) 0.955312
Geniculate group, dorsal thalamus (GENd) 0.95327
Dorsal part of the lateral geniculate complex (LGd) 0.950842
Lateral group of the dorsal thalamus (LAT) 0.94836
Lateral dorsal nucleus of the thalamus (LD) 0.943641
Central lateral nucleus of the thalamus (CL) 0.935863
Anterior group of the dorsal thalamus (ATN) 0.935097
Ventral medial nucleus of the thalamus (VM) 0.93268
Thalamus, polymodal association cortex related (DORpm) 0.93186
Mediodorsal nucleus of the thalamus (MD) 0.928804
Medial geniculate complex (MG) 0.924955
Medial group of the dorsal thalamus (MED) 0.921223
Lateral posterior nucleus of the thalamus (LP) 0.918491
Intergeniculate leaflet of the lateral geniculate complex (IGL) 0.917444
Intralaminar nuclei of the dorsal thalamus (ILM) 0.915818
Suprageniculate nucleus (SGN) 0.89715
Anteroventral nucleus of the thalamus (AV) 0.895885
Reticular nucleus of the thalamus (RT) 0.894879
Interanterodorsal nucleus of the thalamus (IAD) 0.8879
Anteromedial nucleus (AM) 0.886421
Perireunensis nucleus (PR) 0.883614
Central medial nucleus of the thalamus (CM) 0.879302
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STRUCTURE vs. VOXEL: 
Correlation between the VP and all other 200um3 voxels in the brain.  Degree of correlation assessed for each voxel is provided visu-
ally (lower value = the correlation value of the 25th ranked substructure reported on the previous page) using the “jet” color scale at 
rostrocaudal levels throughout the brain.  
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Gene Ontology (GO) Analysis: 
GO TABLE:  Below is an ontological analysis of the 50 Select Genes, using DAVID Bioinformatics Resources.   
 
The functional terms that follow were returned using these constraints: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Date of table completion:  January 2008 
Category Definition Constraints 
P-value Probability that the term is over-represented in this 50 
Select Genes list relative to the mouse genome  
when p ≤ 0.05  
Gene Count The minimum number of genes that must fall into an onto-
logical category to be considered a group  
5 genes per term group 
GO Level The level of functional specificity for GO functional cate-
gories: Molecular Function (mf), Biological Process (bp) 
and Cellular Components (cc)  
Level GO_All 
# of DAVID IDs Number of unique DAVID gene IDs from user’s input list 45 DAVID gene IDs/ 50 input genes  
Glynn Dennis Jr., Brad T. Sherman, Douglas A. Hosack, Jun Yang, Michael W. Baseler, H. Clifford Lane, Richard A. Lem-
picki.  “DAVID: Database for Annotation, Visualization, and Integrated Discovery.” Genome Biology.  2003 4(5): P3.  
GO Category GO Term Gene Count % of Genes p-value 
GOTERM_MF_ALL ion binding 17 37.78% 5.81E-04 
GOTERM_MF_ALL metal ion binding 17 37.78% 5.81E-04 
GOTERM_MF_ALL protein binding 19 42.22% 0.001023 
GOTERM_BP_ALL protein amino acid phosphorylation 7 15.56% 0.001604 
GOTERM_MF_ALL protein kinase activity 7 15.56% 0.001985 
GOTERM_BP_ALL phosphorylation 7 15.56% 0.003415 
GOTERM_MF_ALL kinase activity 8 17.78% 0.003722 
GOTERM_MF_ALL protein serine/threonine kinase activity 6 13.33% 0.004086 
GOTERM_MF_ALL 
phosphotransferase activity, alcohol 
group as acceptor 7 15.56% 0.004178 
GOTERM_MF_ALL binding 33 73.33% 0.004326 
GOTERM_MF_ALL purine nucleotide binding 10 22.22% 0.006702 
GOTERM_MF_ALL 
transferase activity, transferring phos-
phorus-containing groups 8 17.78% 0.00775 
GOTERM_MF_ALL cation binding 14 31.11% 0.007925 
GOTERM_CC_ALL cytoplasm 15 33.33% 0.008068 
GOTERM_BP_ALL phosphate metabolism 7 15.56% 0.008133 
GOTERM_BP_ALL phosphorus metabolism 7 15.56% 0.008133 
GOTERM_BP_ALL cellular protein metabolism 13 28.89% 0.011619 
GOTERM_BP_ALL cellular macromolecule metabolism 13 28.89% 0.012958 
GOTERM_BP_ALL morphogenesis 7 15.56% 0.013062 
GOTERM_MF_ALL nucleotide binding 10 22.22% 0.015011 
GOTERM_MF_ALL transferase activity 10 22.22% 0.01516 
GOTERM_MF_ALL ATP binding 8 17.78% 0.018029 
GOTERM_BP_ALL protein metabolism 13 28.89% 0.018559 
GOTERM_BP_ALL cation transport 5 11.11% 0.021149 
GOTERM_MF_ALL adenyl nucleotide binding 8 17.78% 0.021151 
GOTERM_MF_ALL cation transporter activity 5 11.11% 0.034487 
GOTERM_BP_ALL cell organization and biogenesis 9 20.00% 0.034622 
GOTERM_BP_ALL protein modification 8 17.78% 0.039152 
GOTERM_MF_ALL enzyme regulator activity 5 11.11% 0.042033 
GOTERM_BP_ALL biopolymer modification 8 17.78% 0.046595 
GOTERM_BP_ALL intracellular signaling cascade 6 13.33% 0.049399 
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VENTRAL POSTERIOR COMPLEX OF THE THALAMUS (VP) 
Summary: 
Anatomy 
In the coronal plane the VP comprises a large portion of the thalamus, and is evident  
at the level of the emergence of the hippocampus through to the disjunction of the  
corpus callosum. 
In the sagittal plane, the VP can be found lying just caudal to the reticular nucleus  
of the thalamus (RT), in the ventral portion of the thalamus. 
The VP complex contains a posterolateral nucleus (VPL) and a posteromedial  
nucleus (VPM); each of which contain parvicellular aspects (VPLpc and VPMpc,  
respectively). 
The cells of the VP are generally medium sized, with the VPM containing larger, more 
densely packed cells than the VPL.  
 
Expression Patterns if the 50 Select Genes 
The most common pattern seen in this 50 Select Genes list is widespread expression 
over the entire VP with usually a medium to high density of cells showing gene 
 expression. 
There were only 3 genes that delineated the VPM from the VPL (where the VPM always 
showed a higher density of cells expressing), whereas there were no genes that  
emphasize the VPMpc or the VPLpc. 
All expression patterns usually occurred within the borders delineated by the Allen  
Reference Atlas, however, the boundaries are not stark. 
 
Expression Correlation with VP 
Thalamus and midbrain correlated most highly with the VP. 
Striatum and cerebellum were the least correlated regions.  
Of the top ranking 25 sub-structures highly correlated with the VP, all reside in the  
thalamus.  However, correlation maps revealed restricted relationships between the VP 
and the tectum (e.g. dorsal and central subdivisions of the inferior colliculus), and with  
primary somatosensory cortex (e.g. layer 4). 
Please send comments or questions by email to !Annotation@alleninstitute.org.  To further explore the gene expression data and 
analytical tools referred to in this report, please access the genome-wide data set at brain-map.org.     
Other Tools:  
 
NEUROBLAST: 
Many of the 50 genes listed in this report can be used to explore the NeuroBlast tool.  This unique mining tool works 
seamlessly from within brain-map.org to produce a list of genes that share similar expression patterns to any gene in the 
coronal data set.  Search for and select any gene, then select one of several brain regions from the NeuroBlast drop-tab 
to explore a ranked list of similarly expressed genes for that region.   
To learn more about this function, please refer to the NeuroBlast white paper. 
 
BRAIN EXPLORER: 
To compare gene expression levels across anatomical structures in 3-D detail, download the Brain Explorer desktop 
application.  This program is used to view gene expression in 3-D view (coronal, sagittal, horizontal and everywhere in 
between) across all brain structures and allows for simultaneous viewing of multiple expression profiles. 
 
The NeuroBlast spatial homology function and an anatomic search tool are also available from within Brain Explorer to 
allow the user to search for and visualize genes with similar expression patterns.  
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